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Abstract 
 
This research aimed at: describing the content of various domestic microbes in house 
dust of urban and rural residents, covering the amount of fungi, E.coli, Salmonella, and 
Shigella; and analyzing the correlation between the content of domestic microbes 
and inhalant allergen level in house dust of urban and rural residents. The results 
concluded these followings: First, house dust in rural and urban areas was identified to 
contain domestic microbes. Second, house dust in both urban and rural areas was 
identified to contain inhalant allergen. Third, there was a correlation between the 
content of domestic microbes and the level of inhalant allergen in house dust of urban 
and rural residents. However, not all types of domestic microbes had predictive 
correlation to the level of inhalant allergen. In the urban areas, the one with predictive 
correlation was Salmonella; while in the rural areas, it was E.coli. 
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1.0 INTRODUCTION 
 
Dust particles could pile up in various rooms of a 
house so as to be the habitat of small organisms. 
Those dust particles could gather on the floor, 
under the carpet, bed, furniture, curtains, and 
many others. Dust generally contains organic and 
anorganic materials that remain staying in the 
house, and thus becomes the habitat of 
microscopic organisms to name: insecta, 
Arthropada and microbe [1]. 
One of the important Arthropoda in house dusts 
is dust mite, that is: Dermatophagoides pteronyssinus 
(Der-p). In addition to the notion that Der-p mite in 
house dust could increase the level of inhalant 
allergen [1, 2, 3], it is also reported that Der-p mite is 
the main source of inhalant allergen that initiates 
allergic reaction of most patients [5]. Inhaling dust 
containing inhalant allergen, someoAne could suffer 
from allergic respiratory problem (atophy). 
Epidemiologic research has proven that 70-80 
percents of atophic respiratory diseases are caused 
by house dust [6]. However, it is not the dust that 
leads to those diseases, but Der-p mite that lives and 
grows inside the dust.   
Ecologically, the population of Der-p mite 
undergoes symbiosis with various biotic lives in house 
dust, including with several domestic microbes 
related to organic-anorganic materials, namely 
fungi, E.coli, Salmonella, and Shigella. Accordingly, it 
has been predicted that allergent inhalan in house 
dust significantly correlates with the population of 
domestic microbes. The existence of domestic 
microbes is as a result of residents’ domestic activities 
at their houses [8]. The activities include: eating habit, 
playing habit, cleaning up the house leading to the 
volume of garbage, food residue, and others. Having 
pets, flowers, and the use of carpets in the house 
330              Ainur Rofieq, Roimil Latifa & Diani Fatmawati / Jurnal Teknologi (Sciences & Engineering) 78:5 (2016) 329–333 
 
 
contribute to add up the amount of organic-
anorganic materials. The abundance of organic-
anorganic materials in house dust triggers various 
microorganisms and domestic microbes to use the 
house dust as their habitat.  
There are differences on domestic activities 
between urban and rural residents, thus the 
characteristics of their house dust also differ. 
Consequently, it is crucial to identify various domestic 
microbes and inhalant allergen level in house dust of 
urban and rural residents, as well as the correlation 
between domestic microbe content and inhalant 
allergen level of house dust in urban and rural areas. 
 
 
2.0  LITERATURE REVIEW 
 
Dust particles in every house are unavoidable. 
House dust particles normally have microscopic 
size. One particle of house dust is around 6 x 10-7 
mm to 1 mm in diameter [9]. As a result, with one 
simple movement (e.g. wind blow, brooming, 
etc), house dust could easily spread and fly on 
the air inside the house. In its nature, dust 
particles could freely get into respiratory tract 
and lung along with the breathing activities [8,9]. 
House dust contains various organic-anorganic 
materials so as to be the food source of various 
organisms including Der-p mite. Those various 
organic-anorganic materials derive from the residue 
of human and animal activities, namely: skin peel, 
cotton fiber, clothing fiber, dust, food residue, etc [9]. 
The more dust accumulated in a house, the more 
possibility for Der-p mite to live and grow, producing 
inhalant allergen. In other words, house dust level 
positively correlates with inhalant allergen level.  
Inhalant allergen is a kind of glico-protein with 
antigenic characteristic that human body should 
fight against. It should be expelled or fought by 
immune system. Not all body parts of Der-p mite 
are allergen. By anatomy, the part of mite that 
contains allergen is in its digestion tract (gut). The 
gut of mite that is allergen is midgut posterior and 
hindgut anterior [2,10]. The feces produced by 
mite’s digestion system contain inhalant allergen. 
Mite’s feces could mix up with house dust, 
altering house dust into allergenic. By logic, house 
dust that does not contain Der-p mite’s feces is 
non-allergenic.   
Urban residents are more highly aware of Der-p 
mite inhalant allergen than rural residents [11]. Some 
studies show that by percentage, residents living in 
the areas with more exposure to allergen of Der-p 
have more awareness compared to those living in 
lower allergen areas. Regional variations on mite’ 
allergen level mostly depend on the differences in 
relative humidity, temperatures, life styles, and 
housing conditions [12]. The average of daily 
humidity along the year is higher in urban areas 
compared to that of in rural areas in Indonesia [13]. 
  
3.0  METHODOLOGY 
 
This research was conducted by means of 
descriptive-analytic design. Descriptive research 
aimed at measuring domestic microbe level: fungi, 
E.coli, Salmonella, and Shigella, as well as 
investigating inhalant allergen level in house dust of 
urban and rural residents. Analytic research aimed at 
analyzing the correlation between domestic 
microbes and inhalant allergen level of house dust in 
urban and rural areas. 
 
3.1  Population and Sampling Technique 
 
The population of this current research was residents 
in Malang Raya, divided into two clusters: Malang 
Municipality and Malang Regency. The first stage 
was determining the clusters of urban and rural areas 
based upon area category, namely: urban area is 
Malang Municipality and rural area is Malang 
Regency. The second stage was determining by 
random five Districts in each area, and there were by 
random five houses to choose in each District. 
 
3.2  Data Collecting Technique 
 
The data were collected by employing field and 
laboratory observations. Field observation was to 
take dust sample from every house. Laboratory 
observation was to measure and identify the content 
of domestic microbes (the total of fungi, E.coli, 
Salmonella, and Shigella) and the inhalant allergen 
level in each sample of house dust. 
 
3.3  Analysis Technique 
 
The data were analyzed by means of descriptive 
and inferential statistics. The descriptive statistics was 
to display the data in the form bar chart and the 
average of each variable.  Regression analysis used 
was multiple linear regression analysis. This analysis 
was utilized to investigate the correlation and 
causality between the content of domestic microbes 
and inhalant allergen level of house dust. 
 
 
4.0  RESULTS AND DISCUSSION 
 
House dust materials in rural areas were collected 
from 25 houses in five Districs, namely: Dau, Singosari, 
Tumpang, Bululawang, and Pagelaran. Each District 
was represented by 5 houses. Similarly, house dust 
materials in urban areas were collected from 25 
houses in five Districts, namely: Sukun, Lowokwaru, 
Blimbing, Gadang, and Sawojajar. The house dust 
was then observed in the laboratory, and the results 
are presented in Figure 1 and Figure 2.  
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Figure 1 The comparison of amount (colony/gram) of 
domestic microbes in house dust of rural areas 
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Figure 2 The comparison of amount (colony/gram) of 
domestic microbes in house dust of urban areas 
 
 
House dust in rural areas was identified to contain 
domestic microbes (fungi, Salmonella, Shigella, and 
E.coli). The highest amount of microbes in rural house 
dust was for E.coli, reaching 39546.18 x 104 colony/ 1 
gram dust (colony/gram) in Singosari District; while 
the lowest amount was for Salmonella accounting for 
24.13 x 104 colony/gram in Tumpang District. 
Similar to that of in rural areas, house dust in urban 
areas was identified to also contain domestic 
microbes. The highest amount of microbes in urban 
house dust was for E.coli; while the lowest one was for 
Salmonella. The highest amount of E.coli was 
reaching 66623.62 x 104 colony/gram in Sawojajar 
District; and the lowest amount of Salmonella was 
1.50 x 104 colony/gram in Lowokwaru District. 
The average of domestic microbe colony in rural 
areas was lower than that of in urban areas. 
Comparing the amount of domestic microbes based 
upon urban and rural areas, the average of 
domestic microbe colony per gram house dust was 
lower in rural areas than in urban areas. 
There were differences in the level of domestic 
microbes of house dust between rural and urban 
areas (Figure 3). Fungi microbe in rural areas was 
accounted for 2202.14 x 104 colony/gram, lower than 
that of in urban areas that was 4582.20 x 104 
colony/gram. Salmonella microbe in rural areas was 
accounted for 43.18 x 104 colony/g, lower than that 
of in urban areas that was 77.76 x 104 colony/gram. 
Shigella microbe in rural areas was accounted for 
3747.43 x 104 colony/gram, lower than that of in 
urban areas that was 3887.82 x 104 colony/gram. 
E.coli microbe in rural areas was accounted for 
12953.78 x 104 colony/gram, lower than that of in 
urban areas that was 26954.13 x 104 colony/gram. 
Accordingly, rural areas had lower fungi, Salmonella, 
Shigella, and E.coli microbes that that of in urban 
areas. 
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Figure 3 The comparison of various microbes (colony/gram 
x 104) in house dust between urban and rural areas  
 
 
House dust materials in urban and rural areas 
were also identified to contain inhalant allergen. 
There were differences of inhalant allergen level in 
house dust between urban and rural areas. Based 
upon Figure 4, the average of allergen level of urban 
house dust was 0.88 mg/gram, higher than that of in 
rural house dust that was 0.36 mg/gram. The highest 
level of inhalant allergen for urban areas was in 
Sawojajar District reaching 1.021 mg/gram; while the 
lowest one was 0.660 mg/gram in Sukun District. The 
highest level of inhalant allergen for rural areas was in 
Dau District reaching 0.465 mg/gram; while the 
lowest one was 0.215 mg/gram in Pagelaran District. 
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Figure 4 The comparison of inhalant allergen level in house 
dust between urban and rural areas. 
 
 
The next stage was conducting linear correlation 
analysis on the data between domestic microbe 
colony and allergen level of house dust in rural and 
urban areas. The correlation analysis was to 
investigate the correlation between every domestic 
microbe and allergen level of house dust. The results 
of the analysis are presented in Table 1. The analysis 
on rural areas showed that there was a positive 
correlation between domestic microbes and the 
level of allergen in house dust. The higher the amount 
of microbe bacteria in rural house dust, the higher 
the allergen level was. 
 
Table 1 The Results of Correlation Test between Domestic 
Microbe Content and Allergen Level of Rural House Dust 
 
Domestic 
Microbe 
Sig. 
Pearson Correlation 
Coefficient 
Fungi 0.000 0.709 
Salmonella 0.000 0.709 
Shigella 0.000 0.708 
E.Coli 0.000 0.709 
 
 
The result of correlation analysis for urban areas is 
presented in Table 2. Similar to that of in rural areas, 
the analysis on urban areas showed that there was a 
positive correlation between domestic microbes and 
the level of allergen in house dust. The higher the 
amount of microbe bacteria in urban house dust, the 
higher the allergen level was. 
 
Table 2 The Results of Correlation Test between Domestic 
Microbe Content and Allergen Level of Urban House Dust 
 
Mikrob Sig. 
Pearson Correlation 
Coefficient 
Fungi 0.000 0.579 
Salmonella 0.000 0.580 
Shigella 0.000 0.579 
E Coli 0.000 0.579 
After showing the significant correlation, the next 
stage was determining the causality correlation by 
means of multiple linear regression analysis. This 
analysis was utilized for the data of domestic microbe 
content as predictors; while the data of inhalant 
allergen of house dust were as data criteria. The 
result of this sort of analysis on rural areas showed 
that not all types of domestic microbe had causality 
correlation with inhalant allergen level of house dust. 
The type of domestic bacterium that had causality 
correlation was E.coli. It means that although every 
domestic microbe correlated with allergen level, only 
E.coli that significantly influenced inhalant allergen 
level of rural house dust, accounting for 50.3%. The 
causality correlation between E.coli bacterium (Y) 
and inhalant allergen level (X) of rural house dust 
could be represented by this regression line Y = 0.314 
+ 1.90 x 10-10 (X). Based upon that regression line, 
E.coli bacterium influenced for about 50.3% towards 
inhalant allergen level of house dust in rural areas.   
The multiple linear regression analysis on urban 
areas showed similar result to that of in rural areas 
that not all types of domestic microbe had causality 
correlation with inhalant allergen level of house dust. 
The type of domestic bacterium that had causality 
correlation was Salmonella. It means that although 
every domestic microbe correlated with allergen 
level, only Salmonella that significantly influenced 
inhalant allergen level of urban house dust, 
accounting for 33.6%. The causality correlation 
between Salmonella bacterium (Y) and inhalant 
allergen level (X) of urban house dust could be 
represented by this regression line Y = 0.836 + 5.073 x 
10-8 (X). Based upon that regression line, Salmonella 
bacterium influenced for about 33.6% towards 
inhalant allergen level of house dust in urban areas.   
The results of regression analysis led to the notion 
that there were differences in internal environment 
characteristics between rural and urban areas in the 
context of house dust inhalant allergen. It could be 
analyzed from the types of bacteria that affect dust 
inhalant allergen. E.coli domination in house dust 
other than other domestic bacteria was the 
indication that house dust in rural areas had been 
polluted by human feces. This was in accordance 
with the statement that the existence of E.coli 
bacterium in the sample indicated that the sample 
had been polluted by human feces [14]. 
Based upon domestic bacteria indicator, the 
characteristics between urban and rural areas 
differed. The dominance of Salmonella bacterium in 
urban house dust indicated that it had formerly been 
polluted by various food or products with ingredients 
from animal breeding. This was in line with the 
statement that some diseases caused by Salmonella 
bacterium in house related to food made from 
animals and pets inside the house [15]. 
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5.0  CONCLUSION 
 
The results of this current research concluded these 
followings: First, house dust in rural and urban areas 
was identified to contain domestic microbes: fungi, 
E.coli, Salmonella, and Shigella. The highest amount 
of microbes in rural house dust was for E.coli, 
reaching 39546.18 x 104 colony/ 1 gram dust 
(colony/gram) in Singosari District; while the lowest 
amount was for Salmonella accounting for 24.13 x 
104 colony/gram in Tumpang District. The highest 
amount of microbes in urban house dust was for 
E.coli; while the lowest one was for Salmonella. The 
highest amount of E.coli was reaching 66623.62 x 104 
colony/gram in Sawojajar District; and the lowest 
amount of Salmonella was 1.50 x 104 colony/gram in 
Lowokwaru District.  
Second, house dust in both urban and rural areas 
was identified to contain inhalant allergen. The 
highest level of inhalant allergen for urban areas was 
in Sawojajar District reaching 1.021 mg/gram; while 
the lowest one was 0.660 mg/gram in Sukun District. 
The highest level of inhalant allergen for rural areas 
was in Dau District reaching 0.465 mg/gram; while 
the lowest one was 0.215 mg/gram in Pagelaran 
District.  
Third, there was a correlation between the 
content of domestic microbes and the level of 
inhalant allergen in house dust of urban and rural 
residents. However, not all types of domestic 
microbes had predictive correlation to the level of 
inhalant allergen. In the urban areas, the one with 
predictive correlation was Salmonella; while in the 
rural areas, it was E.coli. 
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